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Connecting Arrangement for Coolant Lines 
Cross Reference to Related Application 

This application claims priority of European patent 
application no. 03002425.1, filed February 5, 2003, the entire 
content of which is incorporated herein by reference. 
Background of the Invention 

German patent publication 299 08 541' discloses a connecting 
arrangement for coolant lines, especially, for motor vehicle 
climate control systems operated with CC^ . In this connecting 
arrangement, the line endpieces of two coolant lines are each 
provided with a coupling piece. Both coupling pieces each 
include a radially running sealing surface on the end facing 
toward the other coupling piece. A metallic flat ring is seated 
between the sealing surfaces and has a peripheral recessed 
portion. The metallic flat ring, which is provided with a 
peripherally extending recessed portion, is pressed together by 
the threaded fastener of the two coupling pieces and ensures the 
necessary axial sealing of the connecting arrangement. The 
threaded connection of the two coupling pieces takes place in 
that a coupling piece is provided with an external thread on 
which a nut threadably engages and this nut is connected to the 
second coupling piece. Or, the coupling pieces are connected to 
each other by means of screws. The screws are arranged in a 
circle about and parallel to the axis of the line endpieces 
connected within the coupling pieces. 

A connecting arrangement of this kind has the disadvantage 
that the assembly or disassembly thereof is very complex when 
only a limited space is available. 


It is an object of the invention to provide a connecting 
arrangement of the kind referred to above configured with the 
most simple means so that a simple assembly or disassembly, of the 
connecting arrangement is possible also in tight spaces. It is a 
further object of the invention to provide a tight sealing of the 
connecting arrangement at pressures up to 145 bar and at 
temperatures up to 180° C. 

The connecting arrangement of the invention is for coolant 
lines. The connecting arrangement includes: a first coupling 
piece connectable seal-tight to a first line endpiece; a second 
coupling piece connectable seal- tight to a second line endpiece; 
the first and second coupling pieces having first and second 
bores, respectively, and the first and second bores communicating 
with the first and second line endpieces, respectively; a single 
screw joining the first and second coupling pieces so as to cause 
the first and second line endpieces to communicate with each 
other via the first and second bores; the first and second 
coupling pieces having first and second sealing surfaces facing 
toward each other; a seal unit disposed between the first and 
second coupling pieces; the seal unit including a plastic cap and 
a sealing ring seated in the plastic cap; a non-compressible body 
disposed between the first and second coupling pieces at a 
distance from the single screw which is so configured that a 
lever action arises when the single screw is manipulated to draw 
the first and second coupling pieces toward each other with the 
lever action leading to a uniform pressing of the sealing ring 
between the first and second sealing surfaces; the first and 
second sealing surfaces extending radially and being laterally 
offset from the single screw on a side of the single screw facing 


away from the non-compressible body; and, the plastic cap and one 
of the first and second coupling pieces conjointly defining a 
latching interface so as to permit the seal unit to be mounted on 
the one coupling piece so as to place the sealing ring between 
the first and second sealing surfaces before the single screw is 
manipulated to draw the coupling pieces and the sealing surfaces 
toward each other. 

The connecting arrangement of the invention includes a first 
coupling piece, which is connected seal-tight to a first line 
endpiece, and a second coupling piece which is connected 
seal- tight to a second line endpiece. The connection between the 
coupling pieces and line endpieces is preferably non-detachable. 
The coupling piece preferably has a bore in which the line . 
endpiece is seated. At the same time, the bore functions as a 
connecting channel. Both coupling pieces are connected to each 
other with only a single screw whereby the line endpieces are 
connected to each other via the bores. Each of the coupling 
pieces has a radially extending sealing surface on the end facing 
toward the other coupling piece. A sealing ring is mounted 
between the sealing surfaces. The above-mentioned single screw 
is mounted laterally offset from the sealing surfaces. A 
non-compressible form body or support is mounted between the 
coupling pieces as a spacer. The form body is provided at a 
spacing to that side of the single screw which faces away from 
the sealing surfaces of the coupling pieces. The form body is 
configured in such a manner that a lever action occurs when the 
coupling pieces are screwed together. This lever action leads to 
a uniform pressing together of the sealing ring between the 
sealing surfaces of the coupling pieces. 

It has been shown that with this simple configuration of the 


connecting arrangement, a simple assembly or disassembly of the 
connecting arrangement is possible even in the tightest of spaces 
because the only attachment means, namely the single screw, is 
accessible exclusively from one end whereby the connecting 
arrangement of the invention is assembly- friendly . At the same 
time, a high sealing of the connecting arrangement is ensured at 
pressures up to 145 bar and at temperatures up to 180° C. This 
applies especially when using the coolant R 744 known per se . 

The invention is especially characterized in that the 
introduction of force when joining the coupling pieces takes 
place eccentrically by only the single screw. A lever action is 
achieved by the non-compressible form body at the intermediate 
space of the coupling pieces and leads to an intense pressing 
together of the sealing ring. In this way, the tightness of the 
connecting arrangement is ensured. Preferably, at least one 
coupling piece is already so formed that the non-compressible 
form body is configured as a component of the coupling piece. 
The non-compressible form body can be configured as a single 
piece with the coupling piece. 

An advantageous configuration of the invention provides that 
the sealing ring is a metallic flat ring having a peripherally 
extending recessed portion. A flat ring of this kind can be 
advantageously pressed together when the connecting arrangement 
of the invention is screwed together. The flat ring is 
especially tight and resistant relative to undercritical and 
overcritical C0 2 . Such a metallic flat ring is especially tight 
and resistant relative to the coolant R 744 and so-called 
PAG-oils. In conventional connecting arrangements, the use of 
metallic flat rings as sealing rings is not easily possible. 
Especially, a very large amount of force must be applied to press 
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the flat ring together in order to achieve absolute seal 
tightness. In the connecting arrangement of the invention, a 
pressing together of this kind is possible in a simple way and in 
the tightest space because of the lever action. 
5 A further embodiment of the invention provides that the 

sealing ring is set in a plastic cap which is mounted between the 
sealing surfaces. The plastic cap as well as the first and/or 
second coupling piece are so configured that the plastic cap can 
be attached between the sealing surfaces even before screwing the 

10 coupling pieces together. Such a plastic cap functions to ensure 

that the sealing ring is not lost because the sealing ring is not 
yet fixed before connecting the coupling pieces together with the 
threaded fastener. Furthermore, a centering of the sealing ring 
on the sealing surfaces is achieved with the plastic cap. 

15 Preferably, the first or the second coupling piece has at least a 

projection in the outer region of the sealing surface on which 
the correspondingly configured plastic cap can be releasably 
attached and especially clipped on. This projection preferably 
extends peripherally and is directed radially toward the outside. 

2 0 The line endpieces are connected tightly to the coupling 

pieces and are mounted so as to be aligned with each other in 
accordance with another feature of the invention. 

It is, however, also practical to arrange the line endpieces 
at an angle to each other and preferably at right angles to each 

25 other. A connecting arrangement configured in this way can be 

advantageously used in very tight spaces. 
Brief Description of the Drawings 

The invention will now be described with reference to the 
drawings wherein: 

30 FIG. 1 is a schematic section view of the connecting 


arrangement according to the invention; 

FIG. 2 is a schematic cross-sectional view of the connecting 
arrangement of the invention; 

FIG. 3 is a detail section view of a plastic cap holding a 
sealing ring; 

FIG. 4 is a schematic perspective view of the connecting 
arrangement with aligned line endpieces; and, 

FIG. 5 is a schematic perspective view of the connecting 
arrangement of the invention with the line endpieces arranged at 
right angles to each other. 

Description of the Preferred Embodiments of the Invention 

The connecting arrangement 1 shown in FIG. 1 is for coolant 
lines 2 and comprises a first coupling piece 4 and a second 
coupling piece 6. The first coupling piece 4 is connected 
tightly to a first line endpiece 3 and the second coupling 
piece 6 is tightly connected to a second line endpiece 5. The 
connection between the coupling pieces (4, 6) and the 
endpieces (3, 5) is non-detachable. Each of the coupling 
pieces (4, 6) includes a bore 16 in which the corresponding one 
of the line endpieces (3, 5) is fitted in. The bore 16 has, at 
the same time, the function of a connecting channel. Both 
coupling pieces 4 and 6 are threadably fastened to each other by 
a single screw 11. A bore 17 in the coupling piece 6 has an 
internal thread. Because of the threaded connection, the line 
endpieces (3, 5) are alignedly connected to each other via the 
bore 16 along an axis 7. The two coupling pieces 4 and 6 
furthermore each include a radially extending sealing surface 8 
and 9 on the end facing toward the other coupling piece 6 and 4. 
A sealing ring 10 is arranged between the sealing surfaces 8 
and 9. The above-mentioned single screw 11 is arranged laterally 


of the sealing surfaces 8 and 9. 

A non-compressible form body 13 is arranged as a support 
between the coupling pieces 4 and 6 at a spacing from the single 
screw 11 and on the side 12 facing away from the sealing 
surfaces 8 and 9 of the coupling pieces 4 and 6. The form 
body 13 is so configured that a lever action occurs when the 
coupling pieces 4 and 6 are screwed together and this lever 
action leads to a uniform pressing together of the sealing 
ring 10 between the sealing surfaces 8 and 9 of the coupling 
pieces 4 and 6. The sealing ring 10 can be made, for example, of 
aluminum. The non-compressible form body or support 13 is 
configured as a component of the first coupling piece 4. The 
support 13 can be formed as an integral raised part of one of the 
two coupling pieces (4, 6) and is to the left of the single 
screw 11 as shown in FIG. 1. 

The sealing ring 10 is placed in a plastic cap 14 which is 
arranged between the coupling pieces (4, 6) so that the sealing 
ring 10 is disposed between the sealing surfaces 8 and 9. The 
plastic cap 14 and the second coupling piece 6 are so configured 
that the plastic cap can be attached easily to coupling piece 6 
to place the sealing ring 10 between the sealing surfaces 8 and 9 
in advance of threadably fastening the coupling pieces 4 and 6 to 
each other by manipulating the single screw 11. For holding the 
plastic cap 14 in place, the second coupling piece 6 has a 
radially extending and outwardly directed projection 15 in the 
outer region of the sealing surface 9 on which the 
correspondingly configured plastic cap 14 is clipped on. 

FIG. 3 is a detail view showing the plastic cap 14 in place 
on coupling piece 6. The plastic cap 14 is clipped on over the 
annular projection 15 formed in the region of the sealing 


surface 9. As shown, the annular edge portion 20 of plastic 
cap 14 holds the sealing ring 10 in place against sealing 
surface 9 of coupling piece 6. The edge portion 20 engages the 
sealing ring 10 at an annular recessed portion 22 thereof. The 
edge portion of the plastic cap can also be in the form of a 
plurality of fingers disposed in spaced relationship about the 
periphery of the cap which hold the sealing ring or sealing 
washer at the recess portion 22 thereof. 

When the single screw 11 is manipulated by a user, the 
coupling pieces (4, 6) are brought together and sealing 
surface 24 of sealing ring 10 comes into sealing contact 
engagement with sealing surface 8 of coupling piece 4 whereby a 
tight seal is established by sealing ring 10 between sealing 
surfaces 8 and 9 so that coolant can pass through the coupling 
pieces (4, 6) without leakage. 

The coupling piece 4 shown in FIG. 2 has two bores (16, 17) . 
A bore 17 is provided for the single screw 11. The other bore 16 
is tightly connected to a line endpiece and has the function of a 
connecting channel . 

FIG. 4 shows a schematic perspective view of the connecting 
arrangement 1 for the coolant line 2 with aligned line 
endpieces 3 and 5. The connecting arrangement 1 comprises a 
first coupling piece 4 and a second coupling piece 6. The first 
coupling piece 4 is connected seal-tight to a first line 
endpiece 3 and the second coupling piece 6 is connected 
seal-tight to a second line endpiece 5. Both coupling pieces 4 
and 6 are connected to each other via a single screw 11. The 
single screw 11 is laterally offset from the sealing surfaces of 
the coupling pieces 4 and 6. A plastic cap 14 is mounted between 
the sealing surfaces of the coupling pieces 4 and 6 and a sealing 
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ring is disposed in this plastic cap 14. The plastic cap 14 is 
clipped to the coupling piece 6 for fixing the sealing ring. 

FIG. 5 shows a perspective view of the connecting 
arrangement 1 of the invention for coolant lines 2 with line 
5 endpieces 3 and 5 which are at right angles to each other. A 

connecting arrangement 1 of this kind can be positioned in the 
tightest of spaces. The reference numerals of FIG. 5 correspond 
to the reference numerals used in FIG. 4 and therefore identify 
the same components. 

10 It is practical to provide a guide pin on one of the 

coupling pieces (4, 6) and a guide hole on the other one of the 
coupling pieces (4, 6) to facilitate alignment of the two blocks 
and sealing surfaces to each other. To include a guide pin and 
guide hole, the coupling pieces (4, 6) shown in FIG. 1 could be 

15 enlarged to right so that the guide pin and guide hole could be 

provided parallel to axis 7 and to the right of the sealing 
surfaces (8 , 9) . 

It is understood that the foregoing description is that of 
the preferred embodiments of the invention and that various 

20 changes and modifications may be made thereto without departing 

from the spirit and scope of the invention as defined in the 
appended claims. 
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